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(54) VIDEO CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct a defect of an image such 
as a black spot caused by dust adhering to an optical component 
such as a lens and an optical filter. 

SOLUTION: A Hall voltage outputted from a Hall element 16b for 
each iris value of an iris 1 6 and an address of a pixel corresponding 
to the Hall voltage are written in a memory 40 as defect 
information. A microcomputer 22 receives the Hall voltage 
outputted from the Hall element 1 6b is given to a microcomputer 
22 and an address corresponding to the Hall voltage is read from 
the memory 40. Then a video signal at an address discriminated to 
be a correction object is replaced with other video signal being out 
of correction object for the correction. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A video camera equipped with a voltage-output means to output the electrical potential difference 
which changes according to drawing of the iris which adjusts the amount of incident light, and said iris, the 
memory which accumulates the image location corresponding to said electrical potential difference and its 
electrical potential difference, and the defective detection means which reads said image location from said 
memory based on said electrical potential difference. 

[Claim 2] The video camera according to claim 1 further equipped with an amendment means to perform 
defective amendment about the defective image detected by said defective detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a video camera, especially, detects image defects, such as a 

sunspot on an image, and relates to the video camera which amends to that defect, for example. 

[0002] 

[Description of the Prior Art] An example of this kind of conventional technique is indicated by JP,61-51670,A 
[Gl IB 20 / 18] by which application public presentation was carried out on March 14, Showa 61. This 
conventional technique was what acquires the video signal which amended CCD, the black corresponding to the 
bit signal level in every bit, and a white blemish, and was stabilized by inputting that address and level 
information into a storage element using a CCD circuit tester etc., and inputting into an arithmetic circuit the 
video signal outputted from that information and CCD about the abnormality output produced by the black or 
the white blemish of a CCD element. 
[0003] 

[Problem(s) to be Solved by the Invention] in the conventional video camera, the amendment about the pixel 
defect of the CCD element itself carries out — having — **** — when dust adhered to an optic called the lens 
and optical filter which do not pass, for example, are ahead located rather than a CCD sensor, amendment of the 
sunspot on the image produced with the dust (black field) etc. was impossible. Especially the sunspot by this 
dust was in the iris and correlation of a video camera, and when the drawing value of an iris was large (i.e., 
when there are many amounts of incident light included in a CCD sensor), it had the trouble that a sunspot 
(black field) appeared over the large range on an image. 

[0004] So, the main purpose of this invention is offering the video camera which detects and amends image 
defects, such as a sunspot produced with the dust mixed into a production process, and can reproduce a high- 
definition image. 
[0005] 

[Means for Solving the Problem] This invention is a video camera equipped with a voltage-output means to 
output the electrical potential difference which changes according to drawing of the iris which adjusts the 
amount of incident light, and an iris, the memory which accumulates the image location corresponding to an 
electrical potential difference and its electrical potential difference, and the defective detection means which 
reads an image location from memory based on an electrical potential difference. 
[0006] 

[Function] For example, in the video camera from which the drawing value of an iris can be changed to N (N is 
the natural number) phase, an iris is set as N phase and all the white patterns for every diaphragm value are 
photoed. At this time, the electrical potential difference according to the diaphragm value outputted from a 
voltage-output means and the address of the pixel corresponding to it are written in memory as defective 
information. 

[0007] And at the time of real use, a microcomputer detects the electrical potential difference which changes 
with irises, and reads the address of the image (defect) field according to the electrical potential difference from 
memory. And if it judges that the image field is an amendment object domain, the image of the address will be 
amended. 
[0008] 

[Effect of the Invention] Since the image defect by the dust contained in optics, such as a lens and an optical 
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filter, can be amended according to this invention, improvement in image quality can be aimed at. Especially, 
the effect by change of an iris can amend a large sunspot (black field) effectively. The above-mentioned 
purpose of this invention, the other purposes, the description, and an advantage will become still clearer from 
the detailed explanation of the following examples given with reference to a drawing. 
[0009] 

[Example] With reference to drawing 1 , as for the video camera 10 of this example, a photographic subject is 
inputted into this CCD 12 through a lens 14 including CCD 12. An iris 16 is installed between CCD 12 and a lens 
14, and this iris 16 contains iris body 16a and hall device 16b. The amount of incident light which iris body 16a 
changes a diaphragm for example, at ten steps with the change-over signal outputted from the iris circuit 20, and 
is given to CCD 12 is adjusted. Moreover, hall device 16b which constitutes a voltage-output means is 
connected with the hall device amplifier 24, and the output voltage from hall device 16b is inputted into 
amplifier 24. 

[0010] The optical image projected on CCD 12 through the lens 14 is changed into an electrical signal for every 
pixel, and is inputted into the process amplifier 26. While a clock pulse is given to CCD12 from a timing 
generator 28 at this time, the perpendicular transfer of the charge photo electric conversion was carried out [ the 
charge ] by the V driver 30 is carried out. And it is separated into a luminance signal (Y signal) and a 
chrominance signal (C signal) by the process amplifier 26 according to the reference clock from a timing 
generator 28. From the process amplifier 26, a luminance signal and a chrominance signal are outputted to a 
matrix 32, and both signals are separated into three signals, R, G, and B, in a matrix 32 by the horizontal and 
Vertical Synchronizing signal from a reference clock and a synchronizing signal generator 34 from a timing 
generator 28. And these three signals are inputted into an encoder 36, form a luminance signal and a 
chrominance signal, are changed into a video signal, and are outputted as an NTSC signal. 
[001 1] After the output voltage from hall device 16b is amplified with amplifier 24, digital conversion is carried 
out and it is inputted into a microcomputer 22. Moreover, it is inputted into a microcomputer 22, after the 
luminance signal (YL) outputted from the process amplifier 26 is inputted into A/D converter 38 and digital 
conversion is carried out. A microcomputer 22 outputs the address of the pixel corresponding to the Hall 
voltage and it which are outputted from hall device 1 6b to memory 40, and the Hall voltage and the address are 
written in memory 40 as defective information. In addition, if a threshold (threshold voltage) is set up to 
defective level (Hall voltage), it can consider as the object of amendment only about the defect more than 
predetermined level. 

[0012] If the Hall voltage outputted from hall device 16b at the time of real use is inputted into a microcomputer 
22, a microcomputer 22 will read the address according to the Hall voltage from memory 40, and will output the 
address to a timing generator 28. Processing actuation of the microcomputer 22 in the case of writing the 
address (defective information) of the image field corresponding to the Hall voltage mentioned above and its 
electrical potential difference in memory 40 with reference to drawing 2 is explained. In addition, this actuation 
is carried out in the inspection processes before shipping a video camera 10 (for example, a functional check 
etc.). 

[0013] First, in step SI, the signal which makes an iris an open condition is outputted to the iris circuit 20. In 
step S3, it judges whether the Hall voltage (VI) outputted from hall device 16b in case an iris 16 is in an open 
condition is over predetermined threshold voltage (VTH). When the Hall voltage (VI) exceeds threshold voltage 
(VTH), the image field is judged to be a candidate for amendment, and reading of the Hall voltage equivalent to 
an amendment object domain is performed in step S5. And in step S7, the address of the pixel corresponding to 
the Hall voltage is detected, and it writes in memory 40 by making the Hall voltage and the address into 
defective information in step S9. And in step SI 1 , it is judged whether the set point of an iris 1 6 is N (N is the 
natural number), and when it is not N, in step SI 3, a control signal is outputted to the iris circuit 20 so that one 
step of irises 16 may be extracted. Therefore, N time operation of the processing actuation from step S3 to step 
S9 will be carried out from the open condition of an iris 16 to a protection-from-light condition, and the address 
of the Hall voltage and defective information according to the iris of N phase will be written in memory 40. 
[0014] With reference to drawing 3 , processing actuation of the microcomputer 22 when a video camera 10 is 
actually used by the user is explained. First, in step SI 5, the Hall voltage outputted from hall device 16b which 
changes according to drawing of an iris 16 is detected. And in step SI 7, it is judged whether the Hall voltage 
(VH) is in memory 40. When it is in memory 40, in step SI 9, the address according to the Hall voltage (VH) is 
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read from memory 40. And in step S21 , the address is outputted to a timing generator 28. Therefore, from a 
timing generator 28, the clock pulse in the address is no longer outputted to the process amplifier 26. And 
amendment is performed by the amendment means which is not illustrated only about the pixel (defective field) 
to which the address, i.e., the Hall voltage, exceeded threshold voltage. 

[0015] Change of a defective field called the sunspot by the drawing value change of an iris 16 and an example 
of the detection approach of the defective field are shown in drawing 4 . A diaphragm of an iris 16 is adjusted to 
a three-stage, as shown in drawing 4 from disconnection to protection from light, and all the white patterns for 
every diaphragm are photoed using a video camera 10. And the Hall voltage corresponding to the drawing value 
is detected. 

[0016] (a) of drawing 4 is Fa about a diaphragm value. The image situation when setting up is shown and the 
field of x mark to illustrate, i.e., the address, produces the sunspot by the dust contained in optics, such as a lens 
and an optical filter, from m+7 and n from m to the field of n+7. The defective level in the video signal at this 
time is Va. It is expressed, (b) of drawing 4 is the drawing value Fb of an iris 16. The defective field when 
extracting and taking a photograph rather than the time of (a) of drawing 4 (Fa <Fb) is shown. The addresses of 
the field are m+1 to m+6, and n+1 to n+6, and the defective level in the video signal at that time is Vb. It is 
expressed. As for (c) of drawing 4 , it turns out that a defective field becomes small as the defective field (Fa 
<Fb <Fc) when extracting an iris 16 further is shown and an iris 16 is extracted. Moreover, it is Vc about the 
defective level in a video signal at this time. If expressed, it is Va <Vb <Vc. Like, the defective level in a video 
signal becomes large as a diaphragm value is made small. 

[0017] Thus, a diaphragm of an iris 16 is set as N (N is the natural number) phase, the address which shows the 
Hall voltage and the defective field for every diaphragm value is detected, and it inputs into memory 40. At this 
time, it can carry out to defective information, i.e., the object of amendment, only to the defect more than a 
certain level by setting up a threshold (threshold voltage) to defective (sunspot) level as mentioned above. That 
is, when threshold voltage VTH is set up as opposed to defective level, it is the defective level Va in a video 
signal. Since it is smaller than threshold voltage VTH, the defective field shown in (a) of drawing 4 is excepted 
from the object of amendment. Moreover, defective level Vb in a video signal In order to exceed threshold 
voltage VTH, the defective field of the range of n+2 to m+2 to m+5 and n+5 is detected as an image for 
amendment, the field, i.e., the address, exceeding the threshold voltage VTH. Moreover, when shown in (c) of 
drawing 4 , it is the defective level Vc in a video signal. Since it is over threshold voltage VTH, the defective 
field of the range of n+2 to m+5 and n+5 is detected as an image for amendment from the address m+2. And the 
image field (address) corresponding to the Hall voltage beyond threshold voltage VTH and its Hall voltage is 
written in memory 40. 

[0018] When a user actually uses it, the Hall voltage outputted from hall device 16b of an iris 16 is detected, 
and it reads from memory 40, the defective information, i.e., the address, according to the Hall voltage written 
in memory 40. And defective amendment is performed by controlling a timing generator 28 using the defective 
address judged to be an amendment object domain. If the field of the central pixel of 16 is judged to be an 
amendment object domain as it is got blocked, for example, is shown in (c) of drawing 4 , a microcomputer 22 
will be set up so that the data of this pixel of 16 may not be used, for example, the address m+2 and the video 
signal in n+2 will be amended by being replaced with the video signal of the address m+1 and the front pixel of 
n+2. 

[0019] In addition, interpolation besides an above-mentioned permutation etc. may be used as the amendment 
approach. Thus, the magnitude and contrast of a sunspot on the image produced with the dust contained in 
optics, such as a lens, can detect the image location of image defects, such as a sunspot, using the property to 
change mainly depending on drawing of an iris 16. Moreover, the defective field which changes according to 
the drawing value of an iris 16 can be eliminated by reading this image location from memory 40 at the time of 
use, and applying amendment only to that field. 

[0020] In addition, a video camera 10 may be not only a CCD mold solid-state image pickup device method but 
an MOS mold solid-state image pickup device method like an above-mentioned example. 
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[Drawing 2] 
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[Drawing 4] 
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